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(54) Title: HUMIDIFYING METHOD AND APPARATUS USING SILVER IONIZED WATER 




(57) Abstract: The present invention relates to a humidifying method and apparatus using 
silver ionized water. In the present invention, tap water, distilled water or purified water is 
produced to a silver solution and a silver ionized water is atomized by ultraviolet vibrator. 
Sterilization effects in the air are enhanced and infections from a harmful virus in the respi- 
ratory organs are prevented. 
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HUMIDIFYING METHOD AND APPARATUS USING SILVER IONIZED WATER 

Technical Field 

The present invention relates to a humidifying method and apparatus using silver 
ionized water. More particularly, the method comprises producing the silver ionized 
water from general water, vaporizing the produced silver ionized water by an ultrasonic 
wave oscillator, heating means or centrifugal means, and spraying the vaporized silver 
ionized water into the air, thereby enhancing sterilization effects and preventing respiratory 
ailments caused by harmful bacteria or virus. 

Background Art 

Generally, in the winter when the rainfall is insufficient and the humidity falls 
greatly due to freezing of moisture by cold, the surrounding air is very dry, moreover the 
indoor air is exceedingly dry by the heat evolved from a heater used in home or office. If 
the dry indoor is lasted, such a condition is detrimental to human health. 

Accordingly, to get rid of such a problem, a humidifier for creating the moisture 
artificially in the dry air is used. The humidifier can be classified into two large groups 
based on how to generate die moisture. One is a heating type humidifier in which the 
water in a water reservoir is heated up to the predetermined temperature, thereby the vapor 
created by the heating is sprayed naturally into the air. The other is an ultrasonic wave 
type humidifier in which the water in a water reservoir is minute by oscillation of 
ultrasonic wave, thereby the minute water particles are sprayed into the air. 

However, it is very difficult to regulate the amount of humidification in the 
heating type humidifier since it humidifies the air simply using the vapor generated by 
heating the water. Consequently, the consumer has preferred the ultrasonic wave type 
humidifier capable of suitably regulating the amount of humidification. 

The conventional ultrasonic wave humidifier comprises a body having a water 
reservoir disposed in a upper part thereof to contain water and a humidifying chamber, a 
water tank mounted to said water reservoir for storing and supplying the water, an 
oscillator assembly installed in said humidifying chamber for generating the vapor of fine 
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particles by vibration of the water and a vapor tube for inducing the vapor into the indoor. 

The ultrasonic wave humidifier further comprises a water inlet formed on a lower 
end of said water tank for intermittently discharging the water to said water reservoir, a 
vapor outlet formed on a upper part of said vapor tube for controlling a spraying direction 
of the vapor and a fan installed in an inner space of said body for smoothly spraying the 
vapor into the indoor through said vapor tube. 

The oscillator assembly comprises a oscillator for generating an ultrasonic wave 
by oscillation thereof to convert the water into the vapor, a rubber packing having a 
cylindrical hollow therein in which said oscillator is inserted with inclined shape in said 
cylindrical hollow so that it is operable to be oscillated, a oscillator cover attached in screw 
form to a bottom surface of said humidifying chamber and having an insertion groove 
being concaved toward a bottom thereof to allow said rubber packing to be inserted therein, 
and a case installed in a lower part of said oscillator cover and having electromagnetic 
control means for oscillating said oscillator therein. 

As described above, the water stored in said water tank intermittently passes to 
said humidifying chamber via said water reservoir through said water inlet. The oscillator 
is oscillated in said rubber packing by said electromagnetic control means and creates 
ultrasonic waves, and generates a column of water. Consequently, the water contained in 
said humidifying chamber is vaporized in the form of minute particles and the produced 
vapor is sprayed into the indoor through said vapor outlet along said vapor tube by said fan. 

Recently, considering that it is very harmful to a human body, especially a patient 
or infant when the water is not sterilized and sprayed into the indoor, the humidifier is 
provided with a sterilizing chamber having a heater or with a heater installed in a 
humidifying chamber so that by heating the water and relaxing water molecules, the 
vaporization efficiency according to oscillation of an oscillator is enhanced. However, in 
such a case, the oscillator is heated over a Curie point of 140-150 1C by humidification of 
heated water and its magnetic properties are changed, therefore its efficiency and lifetime 
are greatly deteriorated. 
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Disclosure of Invention 

To overcome the problems described above, preferred embodiments of the present 
invention provide a humidifying method and apparatus using silver ionized water, wherein 
the method comprises producing the silver ionized water from general water, vaporizing 
the produced silver ionized water by ultrasonic waves, and spraying the vaporized silver 
ionized water into the air, thereby enhancing sterilization effects and preventing respiratory 
ailments caused by harmful bacteria or virus. 

It is other object of the present invention to provide a humidifying method and 
apparatus using silver ionized water needless to sterilize inner parts of the humidifier 
separately. 

It is another object of the present invention to provide a humidifying method and 
apparatus using silver ionized water obtained from distilled water. 

It is another object of the present invention to provide a humidifying method and 
apparatus using silver ionized water obtained from general water. 

In order to accomplish these objects, there is provided a humidifying method 
using silver ionized water, wherein the method comprises producing said silver ionized 
water by electrolysis of a plurality of silver rods or silver plates immersed in general water, 
distilled water or purified water and connected to a DC or AC electric power source; 
vaporizing said silver ionized water produced in said step by an ultrasonic wave oscillator, 
heating means or centrifugal means; and spraying said vaporized silver ionized water into 
air, whereby said air is humidified and sterilized. 

The purified water can be obtained from purification of said genearal water in an 
ion exchage resin system disposed in a lower end of water storing and supplying means 
and the distilled water can be obtained from distillation of said general water by heating 
and cooling. 

In accordance with an aspect of the present invention, there is provided a 
humidifying method in which said distilled water is produced by heating of said general 
water in distilled water generating means; said silver ionized water is produced using said 
distilled water in silver ionized water generating means; said silver ionized water is 
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vaporized by oscillation of said ultrasonic wave oscillator; thereby humidification by said 
silver ionized water is continually performed. 

In accordance with other aspect of the present invention, there is provided a 
humidifying method in which said silver ionized water is rapidly produced using said 
general water by method for providing said plurality of silver rods or silver plates with a 
DC electric power source of high voltage; or providing said plurality of silver rods or silver 
plates with a DC or AC electric power source of high voltage after heating said plurality of 
silver rods or silver plates by a heater connected thereto. 

The silver rod or silver plate used for production of the silver ionized water in the 
present invention has a purity of at least 99.99%, and a size of silver particle electrolyzed is 
0.005-0.015 fm. The nano-size no more than 0.015 im maximizes sterilization effects 
and other properties of silver. 

A humidifying apparatus using silver ionized water comprises a body; a cover, 
water storing and supplying means; silver ionized water generating means; humidification 
generating means comprising vaporizing means having an ultrasonic wave oscillator, 
heating means or centrifugal means, and spraying means having a ventilating fan; and 
control means. 

In accordance with another aspect of the present invention, there is provided a 
humidifying apparatus, further comprising an ion exchange resin system for purifying 
general water disposed in a lower end of said water storing and supplying means; wherein 
said silver ionized water generating means are mounted in a lower end of said ion 
exchange resin system and comprise a plurality of silver rods or silver plates therein, said 
plurality of silver rods or silver plates being connected to an electric power source to be 
electrolyzed in water purified from said ion exchange resin system; wherein said 
vaporizing means have said ultrasonic wave oscillator, whereby said silver ionized water is 
vaporized by said ultrasonic wave oscillator and sprayed into air. 

In accordance with further aspect of the present invention, there is provided a 
humidifying apparatus, further comprising distilled water generating means which 
comprise a water reservoir, heat exchanging and vapor cooling means, a cooling plate, a 
cooling fan, a heater for heating said general water, a water level sensor for controlling a 
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water level constantly, a water tube and a vapor tube; wherein said silver ionized water 
generating means have a plurality of silver rods or silver plates therein, said plurality of 
silver rods or silver plates being connected to an electric power source to be electrolyzed in 
water distilled from said distilled water generating means, further comprising a 
microcomputer for providing said plurality of silver rods or silver plates with electric 
power source cross-alternatively; wherein said humidification generating means further 
comprise a filter for removing any impurities from said silver ionized water, whereby said 
silver ionized water is vaporized by said ultrasonic wave oscillator and sprayed into air by 
said a ventilating fan. 

In accordance with another aspect of the present invention, there is provided a 
humidifying apparatus, further comprising silver rod or silver plate fixing means having a 
plurality of silver rods or silver plates mounted to said water storing and supplying means; 
electric power source supplying means comprising electric contacting means electrically 
contacted with said plurality of silver rods or silver plates and a spring mounted to said 
body; and a circuit breaker for breaking an electric power source when said cover opens. 

In accordance with further aspect of the present invention, there is provided a 
humidifying apparatus in which said control means comprises a flicker lamp mounted on a 
front panel of said body for displaying a electrolysis process in order while said control 
means provide said plurality of silver rods or silver plates with a DC or AC electric power 
source through said electric contacting means and silver ionization is performed by 
electrolysis of said plurality of silver rods or silver plates; a sensor for preventing an 
electric leakage or short circuit caused by moisture; and a circuit breaker comprising a lead 
switch mounted on said body and a magnetic body mounted to said cover, whereby all 
parts or processes are controlled by said control means. 

In accordance with another aspect of the present invention, there is provided a 
humidifying apparatus, further comprising a separate space formed on a central part of said 
body, said plurality of silver rods or silver plates being mounted in said separate space 
instead of being mounted in said water storing and supplying means; wherein said plurality 
of silver rods or silver plates are provided with an electric power source of high voltage 
cross-alternatively or together with heat in order to rapidly produce said silver ionized 
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water; whereby said silver ionized water is vaporized by said ultrasonic wave oscillator 
and sprayed into air by said a ventilating fan. 

Brief Description of Drawings 

For a more complete under supporting of the present invention and the advantages 
thereof, reference is now made to the following descriptions taken in conjunction with the 
accompanying drawings, in which like reference numerals denote like parts, and in which: 

FIG. 1 is a disassembled perspective view illustrating a humidifying apparatus 
using silver ionized water according to a preferable embodiment of the present invention; 

FIG. 2 is a cross-sectional view of FIG. 1; 

FIG. 3 is a partially incised perspective view illustrating a humidifying apparatus 
using silver ionized water according to other embodiment of the present invention; 
FIG. 4 is a partially incised cross-sectional view of FIG. 3; 
FIG. 5 is a cross-sectional view illustrating distilled water generating means in 

FIG. 3; 

FIG. 6 is a cross-sectional view illustrating silver ionized water generating means 
in FIG. 3; 

FIG. 7 is an external view illustrating a conventional humidifier; 

FIG. 8 is a plan view illustrating a humidifying apparatus using silver ionized 
water according to another embodiment of the present invention; 

FIG. 9 is a cross-sectional view illustrating water storing and supplying means 
mounted to a body in FIG. 8; 

FIG. 10 is a cross-sectional view illustrating electric power source supplying 
means and electric contacting means between a' body and water storing and supplying 
means; 

FIG. 11 is a cross-sectional view illustrating a configuration for breaking an 
electric power source when a cover opens; 

FIG. 12 is a cross-sectional view illustrating electric contacting means mounted to 
a body according to other embodiment of FIG. 8; 

FIG. 13 is a cross-sectional view illustrating other embodiment of FIG. 10; 
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FIG. 14 is a cross-sectional view illustrating an electric power source breaker 
according to other embodiment of FIG. 11; 

FIG. 15 is a cross-sectional view illustrating a space formed inside a body 
according to another embodiment of the present invention. 

5 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to preferred embodiments of the present 
invention, example of which is illustrated in the accompanying drawings. Like reference 
numerals denote like parts. 

10 As shown in FIG. 1 and FIG. 2, a humidifying apparatus of the present invention 

comprises an ion exchange resin system 48 disposed in a lower end of said water storing 
and supplying means 46. A plurality of silver rods or silver plates 10 are connected to an 
electric power source and are electrolyzed in water purified from said ion exchange resin 
system 48, and then silver ionized water is generated. 

15 In more detail, the humidifying apparatus comprises water storing and supplying 

means 46; an ion exchange resin system 48 for removing a metal and non-metal disposed 
in the lower end of said water storing and supplying means 46; silver ionized water 
generating means 47 mounted in a lower end of said ion exchange resin system 48 and 
having a plurality of silver rods or silver plates 10 therein, wherein said plurality of silver 

20 rods or silver plates 10 are connected to an electric power source to be electrolyzed in 
water purified from said ion exchange resin system 48; and an ultrasonic wave oscillator 
11 for vaporizing the silver ionized water. 

The water storing and supplying means 46 comprise a vapor outlet 1 vertically 
piercing a upper part thereof, a handle 2, a water stopper 3, and a water outlet 4' 

25 communicating with said ion exchange resin system 48. 

The ion exchange resin system 48 comprises a vapor tube 5 formed on an end 
surface thereof, a water inlet 4, a water outlet 15 formed on a bottom surface thereof, and 
an ion exchange resin 13 for removing any impurities such as a metal or non-metal in order 
to smoothly generate the silver ionized water. 

30 The silver ionized water generating means 47 are mounted in the lower end of 
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said ion exchange resin system 48 and have a plurality of silver rods or silver plates 10 
therein. Said plurality of silver rods or silver plates 10 are connected to the electric power 
source and are electrolyzed in water purified from said ion exchange resin system 48. 
Then silver ionized water is generated by such an electrolysis process and vaporized by 
said ultrasonic wave oscillator 11, and sprayed into the air. 

To be electrolyzed equally, said plurality of silver rods or silver plates 10 are 
cross-alternatively provided with a DC or AC electric power source. These operations are 
controlled by a control panel 12 and a microcomputer 14. 

Referring to FIG. 3 to FIG. 6, other humidifying apparatus of the present 
invention comprises distilled water generating means 70 for producing distilled water by 
heating general water, silver ionized water generating means 50 for creating silver ionized 
water using the distilled water obtain in said distilled water generating means 70; and 
humidification generating means 60 for vaporizing and spraying the silver ionized water, 
thereby humidification is continually performed. 

The distilled water generating means 70 comprise a water tank 22, a water supply 
tube 24 connected to said water tank 22, opening and shutting means 25 mounted on said 
water supply tube 24, a cooling plate 32 interposed between said water tank 22 and a vapor 
storing chamber, heat exchanging and vapor cooling means 45 having a plurality of 
radiating plates mounted thereto for cooling the vapor, a heater 44 for heating the water, 
and a water level sensor 43 for measuring a constant water level. The opening and 
shutting means 25 open and shut by sensing when said heater 44 is overheated. 

The heat transfer between the water entering said water supply tube 24 from said 
water tank 22 and the vapor going out from a vapor supply tube 26 is made on said cooling 
plate 32. 

Referring to FIG. 6, the silver ionized water generating means 50 comprise a 
plurality of silver rods or silver plates 42 therein, and a circuit controller 41 including a 
microcomputer and electrically connected to said plurality of silver rods or silver plates 42 
so that said plurality of silver rods or silver plates 42 are cross-alternatively provided with 
an electric power source. 

As shown in FIG. 6, the humidification generating means 60 comprise a filter 36 
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for removing any impurities from said silver ionized water, an ultrasonic wave oscillator 
37 for vaporizing the silver ionized water, and a ventilating fan 34 for spraying the 
vaporized silver ionized water. 

The humidifying methods of the above humidifying apparatus are described as 
5 below in detail. 

First, an electric power source is applied to control means and provided with said 
heater 44. The water is supplied to said water tank 22 and vaporized by said heater 44 to 
be vapor. The vapor passes through said vapor supply tube 26 and is cooled in said 
cooling plate 32 to be distilled water. The heat efficiency is high since heat transfer 

10 between the water and the vapor is made on said cooling plate 32. The cooling plate 32 is 
made of titanium or stainless materials by insertion process on forming plastic. 

In other embodiment of the present invention, said heat exchanging and vapor 
cooling means 45 can be formed inside a plate having a plurality of holes. Also, to cool 
the vapor, a cooling fan can be further installed outside vapor outlet 

15 The distilled water is supplied to said silver ionized water generating means 50 in 

which the silver ionized water is produced by electrolysis of said plurality of silver rods or 
silver plates 42. Said plurality of silver rods or silver plates 10 are connected to the 
electric power source and cross-alternatively provided with a DC or AC electric power 
source by said a circuit controller 41 including a microcomputer. 

20 The silver ionized water is filtered and vaporized by said ultrasonic wave 

oscillator 37 in said humidification generating means 60. The ultrasonic wave oscillator 
37 creates ultrasonic waves, and generates a column of water. Consequently, the silver 
ionized water is vaporized in the form of minute particles. The ultrasonic wave oscillator 
37 is cooled in said heat exchange and vapor cooling means 45. 

25 The vaporized silver ionized water is sprayed into the indoor through a vapor 

outlet 27 along a vapor tube by said ventilating fan 34. The control means regulate the 
amount of humidification according to the temperature and humidity of the indoor. 

To help the understanding of the present invention, a conventional humidifier is 
illustrated in FIG. 7. 

30 Referring to FIG. 8 to FIG. 11, another humidifying apparatus of the present 



WO 02/44625 



10 



PCT/KR01/01961 



invention comprises water storing and supplying means 190, a plurality of silver rods or 
silver plates 90 N mounted to said water storing and supplying means 190, electric 
contacting means 50 v of a body 200, and an oscillator 70. The plurality of silver rods or 
silver plates 90 v are electrically connected to an electric power source and have a purity of 
at least 99.99%. 

As shown in FIG. 9 and FIG. 10, the water storing and supplying means 190 have 
a contact groove 13V formed on both sides thereof, a bolt 100\ a nut 120 N and a seal 
packing 110\ The plurality of silver rods or silver plates 90 s are inserted with said a 
contact groove 130 s using said a bolt 100\ a nut 120 N and a seal packing 110\ 

As shown in FIG. 10, the plurality of silver rods or silver plates 90' are 
electrically connected to push contacting means 50 x of said body 200 to be electrolyzed. 
The push contacting means 50 s are connected to a spring 60 N to be smoothly contacted. 

As shown in FIG. 11, a circuit breaker 160 x comprises a push switch 30 s mounted 
on said body and a contact rod 40 s mounted to said cover 10\ When said cover opens, 
said push switch 30 v being pushed by said contact rod 40 v is off, thereby the electric power 
source is broken. 

FIG. 12 shows another embodiment of the present invention, wherein electric 
power source supplying means contact with water storing and supplying means, and 
comprise a extruding contact rod 40-1 and a sensor 40-2 formed in a predetermined 
position for sensing an electric leakage caused by moisture. 

FIG. 13 shows a connection between electric power source supplying means and 
water storing and supplying means, wherein said electric power source supplying means 
comprise a extruding contact rod 40-1 and a sensor 40-2 for sensing an electric leakage in 
order to contact with a plurality of silver rods or silver plates mounted to said water storing 
and supplying means. 

FIG. 14 shows another embodiment of the present invention, wherein a circuit 
breaker 160 v comprises a lead switch 50-1 mounted on a body and a magnetic body 30-1 
mounted to a cover, thereby an electric power source is broken when said cover opens. 

The humidifying methods of the above humidifying apparatus are described as 
below in detail. 
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When an electric power source and water are supplied to said water storing and 
supplying means 190, the electric power source is applied through said electric contacting 
means 50, 40-1 to said plurality of silver rods or silver plates 60\ 90 s mounted to said 
water storing and supplying means 190. Then, the plurality of silver rods or silver plates 
60\ 90 s are electrolyzed to be silver ionized water. The produced silver ionized water is 
discharged along a cover 140 v disposed in a bottom end of said water storing and 
supplying means 190, and vaporized by said ultrasonic wave oscillator W and sprayed 
into the air. 

FIG. 15 illustrates another humidifying apparatus of the present invention, 
wherein a separate space 150M is formed on a central part of a body and a plurality of 
silver rods or silver plates 60-1 are installed inside said space 150M. The plurality of 
silver rods or silver plates are provided with an electric power source of high voltage cross- 
alternatively or together with heat in order to produce said silver ionized water rapidly, 
thereby the produced silver ionized water is vaporized by a ultrasonic wave oscillator and 
sprayed into air. 

While the invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be made therein without departing 
from the spirit and scope of the invention. 

Industrial Applicability 

As described herein before, the humidifying method and apparatus of the present 
invention use the silver ionized water harmless to the human body and having an excellent 
germicidal ability itself. Therefore, the humidifying apparatus does not need to be 
separately sterilized and strongly inhibits the propagation of harmful virus or pathogenic 
bacteria. Thus, the humidifying method and apparatus of the present invention have both 
remarkable humidifying ability and inhibiting ability against the proliferation of harmful 
virus or pathogenic bacteria. Consequently, the invention can be very useful for 
treatment and protection of respiratory ailments caused by harmful bacteria or vims. 
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Claims 

1. A humidifying method using silver ionized water, comprising: 

producing said silver ionized water by electrolysis of a plurality of silver rods or 
5 silver plates immersed in general water, distilled water or purified water and connected to a 
DC or AC electric power source; 

vaporizing said silver ionized water produced in said step by an ultrasonic wave 
oscillator, heating means or centrifugal means; and 

spraying said vaporized silver ionized water into air, whereby said air is 
10 humidified and sterilized. 

2. The humidifying method as claimed in claim 1, wherein said purified water is 
obtained from purification of said genearal water in an ion exchage resin system disposed 
in a lower end of water storing and supplying means. 

15 

3. The humidifying method as claimed in claim 1, wherein said distilled water is 
obtained from distillation of said general water by heating and cooling. 

4. The humidifying method as claimed in claim 1, wherein said distilled water is 
20 produced by heating of said general water in distilled water generating means; 

said silver ionized water is produced using said distilled water in silver ionized 
water generating means; 

said silver ionized water is vaporized by oscillation of said ultrasonic wave 
oscillator; 

25 thereby humidification by said silver ionized water is continually performed. 

5. The humidifying method as claimed in claim 1, wherein said silver ionized 
water is rapidly produced using said general water by method for providing said plurality 
of silver rods or silver plates with a DC electric power source of high voltage, or 

30 providing said plurality of silver rods or silver plates with a DC or AC electric 
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power source of high voltage after heating said plurality of silver rods or silver plates by a 
heater connected thereto. 

6. The humidifying method as in any one of claims 1 to 5, wherein said silver rod 
or silver plate is pure silver having a purity of at least 99.99%, and a size of silver particle 
electrolyzed is 0.005-0.015 jan. 

7. A humidifying apparatus using silver ionized water, comprising: 
a body; 

a cover, 

water storing and supplying means; 
silver ionized water generating means; 

humidification generating means comprising vaporizing means having an 
ultrasonic wave oscillator, heating means or centrifugal means, and spraying means having 
a ventilating fan; and 

control means. 

8. The humidifying apparatus as claimed in claim 7, further comprising an ion 
exchange resin system for purifying general water disposed in a lower end of said water 
storing and supplying means; 

wherein said silver ionized water generating means are mounted in a lower end of 
said ion exchange resin system and comprise a plurality of silver rods or silver plates 
therein, said plurality of silver rods or silver plates being connected to an electric power 
source to be electrolyzed in water purified from said ion exchange resin system; 

wherein said vaporizing means have said ultrasonic wave oscillator, whereby said 
silver ionized water is vaporized by said ultrasonic wave oscillator and sprayed into air. 

9. The humidifying apparatus as claimed in claim 7, further comprising distilled 
water generating means which comprise a water reservoir, heat exchanging and vapor 
cooling means, a cooling plate, a cooling fan, a heater for heating said general water, a 
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water level sensor for controlling a water level constantly, a water tube and a vapor tube; 

wherein said silver ionized water generating means have a plurality of silver rods 
or silver plates therein, said plurality of silver rods or silver plates being connected to an 
electric power source to be electrolyzed in water distilled from said distilled water 
generating means, further comprising a microcomputer for providing said plurality of 
silver rods or silver plates with electric power source cross-alternatively; 

wherein said humidification generating means further comprise a filter for 
removing any impurities from said silver ionized water, whereby said silver ionized water 
is vaporized by said ultrasonic wave oscillator and sprayed into air by said a ventilating fan. 

10. The humidifying apparatus as claimed in claim 7, further comprising silver 
rod or silver plate fixing means having a plurality of silver rods or silver plates mounted to 
said water storing and supplying means; 

electric power source supplying means comprising electric contacting means 
electrically contacted with said plurality of silver rods or silver plates and a spring mounted 
to said body; and 

a circuit breaker for breaking an electric power source when said cover opens. 

11. The humidifying apparatus as claimed in claim 10, wherein said control means 
comprising: 

a flicker lamp mounted on a front panel of said body for displaying a electrolysis 
process in order while said control means provide said plurality of silver rods or silver 
plates with a DC or AC electric power source through said electric contacting means and 
silver ionization is performed by electrolysis of said plurality of silver rods or silver plates; 

a sensor for preventing an electric leakage or short circuit caused by moisture; and 

a circuit breaker comprising a lead switch mounted on said body and a magnetic 
body mounted to said cover; 

whereby all parts or processes are controlled by said control means. 

12. The humidifying apparatus as claimed in claim 11, further comprising a 
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separate space formed on a central part of said body, said plurality of silver rods or silver 
plates being mounted in said separate space instead of being mounted in said water storing 
and supplying means; 

wherein said plurality of silver rods or silver plates are provided with an electric 
5 power source of high voltage cross-alternatively or together with heat in order to rapidly 
produce said silver ionized water, 

whereby said silver ionized water is vaporized by said ultrasonic wave oscillator 
and sprayed into air by said a ventilating fan. 



WO 02/44625 



PCT/KR01/01961 



1/15 

FIG. 1 




12 



WO 02/44625 



PCT/KR01/01961 



2/15 

FIG. 2 




II 



WO 02/44625 



PCT/KRO 1/0 1961 



3/15 

FIG. 3 



21 




WO 02/44625 



PCT/KR01/01961 



5/15 

FIG. 5 




WO 02/44625 



PCT/KROt/01961 



6/15 

FIG. 6 




WO 02/44625 



PCT/KR01/01961 



7/15 

FIG. 7 
Prior Art 




WO 02/44625 



PCT/KR01/0196] 



8/15 

FIG. 8 




WO 02/44625 



PCT/KR01/01961 



10/15 

FIG. 10 




WO 02/44625 . PCT/KR01/01961 

11/15 

FIG. 11 




WO 02/44625 



PCT/KR01/01961 



12/15 

FIG. 12 




WO 02/44625 



PCT/KROI/01961 



13/15 

FIG. 13 




WO 02/44625 



PCT/KR01/01961 



14/15 

FIG. 14 




WO 02/44625 



PCT/KR01/01961 



15/15 

FIG. 15 




INTERNATIONAL SEARCH REPORT 



KteroationaJ application No. 



PCT/KR01/01961 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7 F24F6/00, FZf^F6/12 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum documentation to tne extent that such documents are included m the faclds searched 



Electronic data base consulted during the intertnational search (name ot data base and, where practicable, search lamfSscS)" 
NPA, KOREA "(F24F6/12) <and> (silver)" 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 



JP8-1 10069 A(FUKOKU CO LTD.) 30. APR 1996 
JP-66437 U (SENKI CO LTD) 03. SEP 1993 



1-12 
1-12 



|~| Further documents are listed in the continuation of Box C. 
Special c 



| | See patent family annex 



categories of cited documents: 
A" document defining the genera) state of the art which is not considered 

to be of particular relevence 
*E* earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

7" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevence; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
*Y" document of particular relevence; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents^uch combination 

being obvious to a person skilled in the art 

document member of the same patent femily 



Date of the actual completion of the international search 
26 FEBRUARY 2002 (26.02.2002) 


Date of mailing of the international search report 
26 FEBRUARY 2002 (26.02.2002) 


Name and mailing address of the ISA/KR 

Korean Intellectual Property Office 

Government Coraplex-Daejeon, 920 Dunsan-dong, Seo-gu, 

Daejeon Metropolitan City 302-701, Republic of Korea 

Facsimile No. 82-42-472-7140 

form PCT/ISA/210 (second sheet) (July 1998) 


Authorized otlicer ■ — 

KIM, Sung Nam nJSt 
Telephone No. 82^2-481-55 15 



